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MIXTURE OF OUTSIDE WHITE PAINT AND PRUSSIAN BLUE OIL COLOR 
MOST SATISFACTORY BOUNDARY-LINE PAINT ON FOREST TREES 








By M. H. Bruner 


Boundary-line paint is any suitable paint used on trees on or near 
the property line to mark the extent of the forest area. Lumber compa- 
nies use large amounts of boundary-line paint because their property lines : 
frequently go through timbered sections that are not fenced. Proper mark- : 
ing with paint eliminates the possibility that cutters will inadvertently 


operate on adjoining property. 


Research workers at the Crossett Experimental Forest in Arkansas have dis- 
covered that a mixture of outside white paint and Prussian Blue oil color is the 
best color combination for marking boundary lines on both pine and hardwood trees. 

Various colors and mixtures of paint for boundary-line marking were tried 
at the Crossett station in search of a color that would contrast well with the 
bark of all tree species. The colors in general use for this purpose show up 
well on pine but not on hardwood, and vice versa. 


From among all those tried, the Crossett people finally selected a color 


combination that offers striking contrast to the bark of all species found there, 


and is so highly visible that it can be readily seen at considerable distances 
in the woods. This paint, called Crossett Blue "for want of a better name," is 
the most satisfactory color for this purpose used to date. It is made by mix- 


ing one-third of a one-half pint can of Prussian Blue oil color in one gallon 


of outside white paint. 
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"NUGREEN", A READILY SOLUBLE NITROGEN FERTILIZER FOR SPRAY 
APPLICATION TO APPLE TREES, BEING INTRODUCED IN SELECTED AREAS 








The Du Pont Company announces a new agricultural chemical product, "Nu- 
Green" fertilizer compound -- for application of nitrogen in solution to the 
foliage of apple trees, and possibly to other plants, for precision feeding 
and rapid utilization by the leaves. This important development resulted from 
the knowledge that many plants quickly absorb nitrogen through their leaves 
from spray solutions containing urea. 


Preferably Applied In Pest-Control Spray Mixtures 





"NuGreen" is a dry mixture containing 43% nitrogen in the form of urea. 
It is readily soluble in water, and will not plug spray equipment or leave res- 
idues in the tank. "NuGreen" can be applied as a separate spray, but when used 
in pest-control spray mixtures it saves time, labor, and equipment by permitting 
nitrogen feeding and control of insects and plant diseases in one operation at 
the orchardist's busiest season. 


The new fertilizer product is compatible with the common insecticides and 


fungicides, and apparently does not influence their control action in any way. 


In tests conducted in New York state, yields of apples were increased by 
350% over unfertilized trees. In other comparisons, foliage sprays containing 
"NuGreen" produced growth and yield responses that equalled or surpassed re- 
sponses from soil applications of equivalent amounts of nitrogen. 


Research On Use of "NuGreen" On Other Crops Underway 





Preliminary commercial distribution of "NuGreen" fertilizer compound is 
being made in selected northern and eastern apple-growing areas of the United 
States. In addition, agricultural experiment stations in other parts of the 
country are conducting further research in connection with its use on crops on 
which spray applications of urea have shown promise. These include certain 
ornamentals, turf, deciduous fruits, citrus, many vegetables, small grains, 
corn, soybeans, alfalfa, sugar beets, and tobacco seedlings. 








Nitrogen Rapidly Absorbed and Utilized By Leaves of Plants 





The value of "NuGreen" results from the rapid absorption and utilization 
of the urea nitrogen by the leaves. Tests with apple leaves show that a large 
proportion of the spray is absorbed within an hour, and further absorption 


Continued on next page 





occurs later. For that reason, rainfall does not interfere seriously. Actually, 
under certain conditions, a heavy mist or dew may increase the rate of up-take. 

A darker green color in the leaves, particularly those deficient in nitrogen, is 
often noted within three or four days after application, indicating quick utili- 
zation of the nitrogen by the plant. 


Properly used, "NuGreen" is safe for foliage. It goes directly into the 
leaves and, regardless of soil condition, starts to nourish the trees immedi- 
ately. It can provide the nitrogen required for growth and fruit production, 


thus making unnecessary customary applications of nitrogen fertilizer to the 
soil. 


Permits Proper Timing of Application 





Use of "NuGreen" fertilizer compound permits proper timing of nitrogen sup- 
ply, furnishing it at the peak of the need. The nitrogen level of apple trees 
can be controlled with precision by timing the sprays and varying the quantity, 
with no waste of nitrogen because recommended amounts supply only what the trees 
actually need for growth and fruit production. 


Combines Precision Feeding and Rapid Absorption of Nitrogen 





The combination of precision feeding and rapid rate of plant-food absorp- 
tion makes possible delaying nitrogen feeding of apples until late-spring frost 
danger is largely passed. If frost should reduce the crop, sprays of "NuGreen" 
can be reduced to avoid excessive nitrogen feeding during the remainder of the 
season. 


Such control is possible only with sprays of "NuGreen," since soil-fertili- 
zation applications must be made about six weeks earlier while plants are still 
dormant. There is also less likelihood of excessive nitrogen feeding late in 
the season, which in the case of apples adversely affects fruit coloration -- 


best-colored fruit being produced by trees which late in the season are on the 
verge of nitrogen deficiency. 


Tests Covering Several States Develop Valuable Information 





Introduction of "NuGreen" by the Ammonia Department of the Du Pont Company 
follows long years of research at a number of agricultural experiment stations, 
particularly in the Northeast. Outstanding are tests covering six years conducted 
by the New York Agricultural Experiment Stations at Geneva, Ithaca, and Pough- 
keepsie with mature McIntosh and Rome Beauty apples. These tests have shown 
that use of sprays of "NuGreen," without any additional nitrogen fertilization, 
maintain apple trees in a healthy and productive condition year after year. The 
New York research further shows that apple trees can be maintained at a desirable 
nitrogen level by adding "NuGreen" at the rate of 5 pounds per 100 gallons to 
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three or four of the early insecticidal sprays. In the New York experiments, 
it was noted that "NuGreen" caused leaves to take on a deeper green coloration 
within 4 to 7 days. The nitrogen content of the leaves increased as much as 
57%, and the yield of fruit was 50% greater than was obtained from unfertilized 
trees. Terminal growth of mature apple trees receiving sprays of "NuGreen" was 
50% greater than on trees that received no fertilizer. 


"NuGreen" Can Be Applied Before Or After Bloom-Time, As Required 





Applications of "NuGreen" are started before bloom-time with the pink spray 
and continued for the next three sprays, or after bloom-time with the petal-fall 
spray and continued for the following two sprays -- depending on varietal dif- 
ferences, previous fertilizer applications, and the desire for a heavier or 
lighter fruit set. 


A new booklet, entitled "Du Pont 'NuGreen' 
Fertilizer Compound", just published, gives 
full information, including instructions on 
how to mix and apply "Nu-Green". It will be 
sent on request. Address: Editor, Du Pont 
"Agricultural News Letter," Wilmington 98, 
Delaware. 


eHHHHHT 


EVERY STATE IN UNION REPRESENTED AMONG DU PONT STOCKHOLDERS 





E. I. du Pont de Nemours & Company, Inc., was owned by 94,901 different 
stockholders as of December 31, 1948, an increase of 344 over the number of 
holders recorded at the close of the third quarter of 1948 and an increase of 
35,700 over the number of holders as of December 351, 1947. 


There were 77,547 holders of common stock and 23,608 holders of preferred 
stock as 1948 ended. These figures include 6,054 holders of more than one kind 
of stock. . 


More than 43,000 holders were women, and every state in the Union was 
represented among Du Pont stockholders. 
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DU PONT DAIRY CATTLE SPRAY WETTABLE POWDER CONTAINS METHOXYCHLOR, 
NEWEST, SAFEST INSECT-KILLING CHEMICAL DEVELOPED BY DU PONT RESEARCH 








The Du Pont Company announces a new quick-acting, long-lasting dairy cat- 
tle spray which, when properly applied, kills many insects without harming 
animals or humans and with little or no tendency to appear in the milk of the 
animals on which it is sprayed as directed. 


This new insecticide, called Du Pont Dairy Cattle Spray Wettable Powder, 
is based on methoxychlor, the newest and safest insect-killing chemical devel- 
oped by Du Pont research. 


Use of methoxychlor as the active ingredient “assures low toxicity and 
essentially no milk contamination," according to Du Pont scientists. "This 
combination of properties offers a high degree of safety to the dairyman, to 
the consumer of dairy products, and to dairy animals." 


Can Be Used to Control Insects on Other Farm Animals and Pets 





The new spray material has been formulated primarily for use against horn 


flies and lice that attack cattle, and as a residual spray on milk houses, barns, 
and other places on premises where milk or milk products are being handled, to 
kill such insects as stable flies, houseflies, and mosquitoes. It can also be 
used on beef cattle and other farm animals such as goats, sheep, and poultry, 

and on such pets as dogs and cats to control numerous other insects. 


The methoxychlor goes into action quickly, having a fast knock-down ac- 
tion on insects, and it is effective as an insect killer over a relatively long 
period of time. On animals it normally lasts at least three weeks, depending 
on the weather and other conditions that may remove some of the insecticide 
from the animals. 


Du Pont Dairy Cattle Spray is a highly concentrated wettable powder which, 
mixed with the right amount of water on the dairy farm, is ready for application 
with the ordinary spraying equipment now in general use. Use on animals every 
three or four weeks and on buildings every six to eight weeks is all that is 
needed. About 1$ quarts of spray, mixed according to directions on the label, 
are needed for complete coverage of back, belly, flanks, udder, legs, head, and 
neck of a full-grown cow. One gallon of spray is needed for about 500 square 
feet of barn or other surface to cover the walls, floors, cracks, crevices, 
stalls, and pens. 


Continued on next page 





Effectiveness of Methoxychlor As Safe Insecticide Widely Tested 





The Animal Industry Division of the Du Pont Company has prepared a leaf- 
let which says the effectiveness of methoxychlor as a safe insecticide has been 
tested and checked in the laboratory and in the field. 


"Many toxicological tests on this product have been made to determine its 
degree of safety to animals and humans," the leaflet explains, adding: 


"In over 90% of cases tested by the Department of Agriculture at Kerrville, 
Texas, no methoxychlor could be detected in the milk of cows treated with 50% 
methoxychlor at #% concentration. (Based on paper read by Dr. E. W. Laake, Bu- 
reau of Entomology and Plant Quarantine, Kerrville, Texas, at the meeting of the 
American Association of Economic Entomologists held in Chicago, Illinois, Decem- 
ber 27, 1947: 'The Chlorinated Hydrocarbon Content of Milk from Cattle Sprayed 
for Control of Horn Flies', by R. H. Carter et al.) 


"Acute or short-term toxicity to warm-blooded animals as reported by Lehman 
(Food & Drug Administration), indicates that it is out-standing in safety as com- 
pared to the commonly used residual insecticides, and even compared to rotenone. 
(Quarterly Bulletin of Association of Food & Drug Officials of the United States, 
Vol. 12, No. 3, July, 1948). Preliminary data regarding chronic toxicity (long- 
term effect of small amounts) indicate a similar advantage for methoxychlor." 


«AS eae ag Re the Re Ai RE aie a eT 


Copy of new leaflet, giving the story of methoxychlor 
and containing full instructions on how to mix and use 
Du Pont Dairy Cattle Spray Wettable Powder, will be 
sent upon request. Address: Editor, Du Pont “Agricul- 
tural News Letter," Wilmington 98, Delaware. 
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NEBRASKA NOXIOUS WEED DISTRICTS INSTALL SEED-TREATING MACHINES 





Two County Noxious Weed Districts -- Otoe and Nemaha counties -- have 
purchased mechanical treaters for small-grain seed for use by farmers in those 


areas, according to the Extension Service of the University of Nebraska College 
of Agriculture. 


"Interest in other Nebraska county weed districts in seed treatment is 
encouraging," says J. C. "Chet" Swinbank, secretary of the Nebraska Grain In- 
provement Association. He points out that "when the grain seed is treated with 
chemical disinfectants in one of these new machines, it is also cleaned, remov- 
ing noxious weed seeds." 


Mr. Swinbank says the interest of the farmers in these new machines is "a 
definite step forw.rd in the Nebraska grain-improvement and weed-control programs." 
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DU PONT ANNOUNCES GRANTS TO 10 UNIVERSITIES TO HELP "STOCK-PILE" KNOWLEDGE 





The Du Pont Company announces that it is instituting a program of grants- 
in-aid to ten universities for the 1949-50 academic year for unrestricted use 
in the field of fundamental chemical research. The program, which at the start 
will be on a trial basis, has the aim of raising the amount of such research 
being done in this country above present levels, with a view to "stock-piling 
basic knowledge." 


(This program supplements the company's thirty-year-old fellowship plan 
under which a total of 77 post-graduate and post-doctoral fellowships have been 
awarded for the academic year 1949-50, as discussed on page 30.) 


In announcing the new program, Crawford H. Greenewalt, president of the 
Du Pont Company, said that these grants-in-aid are designed to help insure the 
flow of fundamental knowledge in science upon which the future industrial devel- 
opment of our country and the standard of living of the American people are so 
dependent. 


Names of Ten Universities Offered Grants-In-Aid for 1949-50 





The ten universities to which grants-in-aid of $10,000 each are being of- 
fered are California Institute of Technology, Cornell University, Harvard Univer- 
sity, Massachusetts Institute of Technology, Ohio State University, Princeton 
University, Yale University, University of Illinois, University of Minnesota, 
and University of Wisconsin. 


The grants are being awarded for the academic year of 1949-50, but it is 
the company's hope, should the program work out satisfactorily, to continue each 
of them for a period of five years. The universities themselves will select the 
research projects in which the grants will be employed, the only stipulation be- 
ing that they be free from any commercial implications at the time the work is 
initiated. 


Statement By Du Pont Company President 





"It is well recognized," said Mr. Greenewalt, "that applied research in 
industry has been dependent in a large measure upon the fundamental knowledge 
resulting from the work carried out in the past in universities. Today, however, 
we see a situation in which such work is at low ebb in European universities, and 
in which American universities have to some degree turned to remunerative ap- 
plied research at the expense of the fundamental research which they are so well 
equipped to carry forward. 
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"It is the Du Pont Company's belief that industry can, both for its own 
and for the national interest, take a constructive part in making it possible 
for our institutions of higher learning to reverse this trend away from funda- 
mental research. This program of grants-in-aid is admittedly largely experi- 
mental, but it seems reasonable to hope that its success will open a way for 
those companies that have an interest in the expansion of fundamental research 
to give our colleges and universities the support so many of them must have, 
without sacrificing in any way their independence." 


Basic Knowledge One of Country's Paramount Needs 





"The universities and colleges for the most part are in need of additional 
funds for new buildings, for equipment, for paying higher salaries to their teach- 
ing staffs, and for current expenses in connection with their research programs," 
Mr. Greenewalt continued. "On account of lower returns from investments, in ad- 
dition to increasing costs, available funds in many instances are inadequate for 
the support of their departments of science. 


"It was with these things in mind that Du Pont decided to inaugurate its 
program for grants-in-aid. The company hopes in this way to contribute some- 
thing to enable our universities to make further progress in the stock-piling of 
basic knowledge, which has been recognized as one of the paramount needs of the 
country for future industrial development and for national health and defense." 


How Funds May Be Used By Universities 





"It is intended that the funds be used for operating expenses, as, for ex- 
ample, the employment of additional personnel for the purpose of either conduct- 
ing research or relieving the teaching load of a professor capable of carrying 
out research of a high order," Mr. Greenewalt said. "The funds may also be ex- 
pended for the purchase of chemicals, apparatus, or equipment needed in the con- 
duct of research, but not for new construction or endowment." 


Complete Freedom In Publication of Results of Research 





Mr. Greenewalt emphasized that "there should be complete freedom in the 
communication and publication of the results of the research work supported by 
these grants." 
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DU PONT COMPANY ANNOUNCES AWARDS OF 77 POST-GRADUATE AND POST- 
DOCTORAL FELLOWSHIPS TO 47 UNIVERSITIES FOR 1949-50 ACADEMIC YEAR 








The Du Pont Company announces that it is awarding seventy-seven post- 
graduate and post-doctoral fellowships to forty-seven universities throughout 
the country for the 1949-50 academic year. 


This is a continuation of the company's thirty-year-old plan to encourage 
graduate research in the fields of chemistry, physics, metallurgy, and engi- 
neering. 


The company has authorized the expenditure of $226,800 for the 1949-50 
awards. (This is in addition to the new grants-in-aid for unrestricted use in 
the field of fundamental chemical research, totaling $100,000 to ten universi- 
ties for 1949-50, as discussed on page 28.) 


To Support Advanced Training In Chemistry, Other Branches of Science 





Adopted in 1918, the fellowship plan has been maintained with but one 
interruption ever since. Its purpose is to provide support for the advanced 
training of students in chemistry and other branches of science. It is hoped 
that the plan will continue to help maintain the flow of technically trained 
men and women who will go into teaching and research work at the universities 
and into technical positions in industry. 


This year's fellowship plan is little changed from that of 1948-49. Each 
post-graduate fellowship provides $1,200 for a single person or $1,800 for a 
married person, together with an award of $1,000 to the university. Each post- 
doctoral fellowship provides $5,000 for the recipient, and is accompanied by a 
grant of $1,500 to the university. 


Selection of Candidates Left to Universities 





The selection of candidates for the fellowships and the choice of prob- 
lems on which they are to work are, as in the past, left to the universities. 
The individual is under no obligation with respect to employment after he 
completes his work under the fellowship. 


In this year's program forty-five of the company's post-graduate fellow- 
ships are in chemistry, four in physics, fifteen in chemical engineering, five 
in mechanical engineering, and two in metallurgy. The plan also provides for 
six post-doctoral fellowships in chemistry. Awards in the post-doctoral field 
are designed to serve as an incentive to those who would prefer to remain in 
academic work, and who would be qualified for staff positions on graduate 
faculties. 


Continued on next page 





Names of Universities Awarded Fellowships 





The names of the universities and the fellowship awards made to them are 
as follows: Post-graduate fellowships in chemistry awarded to Brown University, 
California Institute of Technology, Carnegie Institute of Technology, Columbia 
University, Cornell University, Duke University, Harvard University, Iowa State 
College, Johns Hopkins University, Massachusetts Institute of Technology, New 
York University, Northwestern University, Ohio State University, Oregon State 
College, The Pennsylvania State College, Polytechnic Institute of Brooklyn, 
Princeton University, Purdue University, Rutgers University, Stanford Univer- 
sity, Syracuse University, Vanderbilt University, Washington University at St. 
Louis, Western Reserve University, Yale University, University of California 
at Berkeley, University of California at Los Angeles, University of Chicago, 
University of Delaware, University of Illinois, University of Indiana, Univer- 
sity of Iowa, University of Maryland, University of Michigan, University of 
Minnesota, University of Missouri, University of Nebraska, University of North 
Carolina, University of Notre Dame, University of Pennsylvania, University of 
Rochester, University of Texas, University of Virginia, University of Washing- 
ton, University of Wisconsin. 





Post-graduate fellowships in chemical engineering were awarded to Carnegie 
Institute of Technology, Columbia University, Cornell University, Massachusetts 
Institute of Technology, Ohio State University, Princeton University, Yale Uni- 





versity, University of Delaware, University of Illinois, University of Michigan, 
University of Minnesota, University of Missouri, University of Pennsylvania, 
University of Tennessee, University of Wisconsin. 


Fellowships in mechanical engineering were awarded to Columbia University, 
Cornell University, Lehigh University, Massachusetts Institute of Technology, 
Purdue University. 





Fellowships in physics were awarded to California Institute of Technology, 
Carnegie Institute of Technology, Ohio State University, Yale University. 





Fellowships in metallurgy were awarded to Carnegie Institute of Tech- 
nology and Lehigh University. 





Post-doctoral fellowships in chemistry were awarded to Cornell Univer- 
sity, Harvard University, Massachusetts Institute of Technology, University 
of Illinois, University of Minnesota, University of Wiscorsin. 
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BOOKLET ON "OUR LAND AND ITS CARE" GIVES SUGGESTIONS ON HOW 


~ TO DETERMINE AND CORRECT PLANT-FOOD DEFICIENCIES IN SOILS 








"Agricultural workers long have sought dependable methods for deter- 
mining plant-food deficiencies in soils as an indication of the plant-food 
needs of crops," says a recent booklet "Our Land and Its Care," prepared by 
the American Plant Food Council in cooperation with the Agricultural Educa- 
tion Service, U. S. Office of Education, Federal Security Agency, Washing- 
ton, D. C. 


"Each farm and even each field presents an individual problem," it 
adds. "Farmers today are greatly in need of accurate information so that 
fertilizer can be used most effectively and profitably. In many cases gen- 
eral information based on soil types or large areas is not sufficient to 
give the specific information needed by the individual farmer." 


The booklet lists some methods now used to determine plant-food defi- 
ciencies, as follows: External plant deficiency symptoms; laboratory me- 
thods, including chemical analysis of soils and plants, "quick" soil and 
Plant-tissue tests, and biological tests of soil; greenhouse tests; and 
field plot experiments. 


"Farmers can conduct experiments in the field and observe plant defi- 
ciency symptoms (as briefly set forth on the next page), but usually tech- 
nical assistance is needed in making and interpreting the chemical and 
biological tests," the booklet explains. 


It then offers these practical suggestions for correcting plant-food 
deficiencies: Follow the fertilizer recommendations of your state agri- 
cultural experiment station and college. Consult the vocational teacher, 
county agent, or extension specialist. Talk with successful neighboring 
farmers who have similar conditions. t adds: "Local fertilizer dealers 
and agents can render valuable assistance on questions relating to fertili- 
zers." 


Copy cf the 64-page booklet which contains information on fertilizers, 


soil conservation, and land-management practices will be sent on request. 
Address American Plant Food Council, 910 17th St., N.W., Washington 6, D. C. 


Continued on next page 
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OBSERVATION OF PLANT ABNORMALITIES OFFERS PRACTICAL METHOD 
OF DETERMINING SPECIFIC PLANT-FOOD ELEMENTS DEFICIENT IN SOILS 








"A practical method of determining what elements essential for normal 
plant growth may be lacking in a soil has been developed by scientists of 
the Bureau of Plant Industry, Soils, and Agricultural Engineering," says 
Research Achievement Sheet No. 105 (P), recently issued by the U. S. De- 
partment of Agriculture. "Research on the tobacco plant has demonstrated 
the possibility of detecting specific soil deficiencies through observation 
of plant abnormalities." 


The findings of these and other researchers "made it possible to pre- 
pare a key to facilitate diagnosis of deficiency effects on the tobacco 
plant, and have stimulated similar studies of other plants from which to 
establish a practical basis for compounding corrective fertilizers." 


If the soil doesn't have enough needed minerals for normal growth, the 
plants wither, become distorted, turn too pale or too dark in color, or develop 
dead spots or other abnormalities that reveal what plant foods are lacking. For 
instance, when the lower leaves are dry and light-green, the soil usually does 
not have sufficient nitrogen -- one of the major plant-food elements -- to feed 
the growing plants all they need. 


As explained by J. E. McMurtrey, Jr., of the U.S.D.A. Bureau of Tobacco, 
Medicinal and Special Crops, growth of plants is reduced when any needed element 
is lacking in the soil, “but lack of a specific element can be detected by cer- 
tain typical symptoms, especially as they first appear on the plant." 


Basis for Determining Kind and Amount of Fertilizer to Use 





The government scientist points out that "recognition of typical symptoms 
of mineral deficiencies in plants provides a basis for compounding fertilizers 
and determining rates of application." 


Symptoms Fall Into Two General Groups 





In U.S.D.A. Research Achievement Sheet No. 105 (P), entitled "New Method 
Detects Specific Elements Deficient in Soils," he says the symptoms fall into 
two general groups: 


Continued on next page 








Those localized on the older or lower leaves, or more or less 
general on the plants, are due to lack of one or more of the 
major plant-food elements, nitrogen, phosphorus, and potassium, 
and of the minor elements magnesium and zinc -- elements that 
are readily mobile. 














Those localized on the upper or bud leaves are due to lack of 
the minor elements calcium, boron, copper, manganese, sulfur, 
and iron -- elements that are relatively immobile. 








What Symptoms Tell About the Needs for Various Plant-Foods 





Mr. McMurtrey discusses these hunger symptoms in more detail as follows: 


"Local symptoms, such as chlorosis of the older leaves, with or without 
necrotic (dead) spots, are due to potassium, zinc, or magnesium deficiency. Po- 
tassium and zinc hunger are distinguished from magnesium deficiency by the de- 
velopment of necrotic spots at the tips and margins of chlorotic (pale) leaves. 
The break-down from zinc deficiency differs from that from lack of potassium by 
progressing more rapidly, and not being confined so sharply to leaf tips and mar- 
gins. Nitrogen deficiency is manifested by general effects, with the development 
of a light-green color and drying of the lower leaves. Dark-green, immature 
plants are characteristic of phosphorus shortage. 


"The younger, or bud, leaves may become chlorotic or wilted with or without 
break-down. Boron and calcium deficiencies both result in a die-back of the term- 
inal growth, but produce different symptoms in the early stages. Calcium shortage 
first becomes apparent in a light-green color, followed by a typical hooking down- 
ward, with necrosis (dead tissue) developing at leaf tips and margins. If later 
growth takes place, these tips and margins are missing. Boron deficiency also 
first appears as a light-green color, but this is followed by more or less break- 
down at the base of the bud leaves. These may later make some distorted growth, 
but the leaves break easily and the vascular tissue is black. Copper shortage 
is characterized by a permanent wilting of the upper leaves. If this occurs 
after the flowering stage, the seed stalk is unable to stand erect. 


"Manganese, iron, and sulfur deficiencies produce chlorotic effects on the 
terminal growth, or young leaves, without complete breakdown. In manganese de- 
ficiency, chlorosis tends to follow out the minutest branches of the vascular 
system, giving the leaf a checkered effect, and this is accompanied by small ne- 
crotic spots scattered over the leaf. The chlorosis due to iron and sulfur de- 
ficiency involves no necrosis. Iron chlorosis occurs first on tissue between 
the veins, but in extreme cases the entire leaf becomes white or yellow. Sulfur 
shortage is evidenced by loss of green on the upper leaves and by light-green 
veins. A deficiency of more than one element may cause a greater reduction in 
growth, but the most evident symptoms are commonly those typical of a shortage 
of the element most deficient." 
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U.S.D.A. ONE-YEAR EXPERIMENTS INDICATE RADIOACTIVE 
MATERIALS GIVE CROPS NO BENEFIT IN INCREASED YIELDS 








Certain low-level radioactive materials showed no beneficial ef- 
fects in 1948 when used in experiments with 18 crops in 14 states. 


"These widespread one-season field experiments indicate strongly 
that the farmer cannot expect increased yields from radioactive materi- 


als," a preliminary statement from the U. S. Department of Agriculture 
says. 


The studies were undertaken at the request of the Atomic Energy Com- 
mission to determine the effects of radioactivity on plant growth. The 
Commission is financing the work. 


The materials used to apply radioactivity were one of the new com- 
mercial radioactive products and radium. The first of these was applied 
at three different rates, and repeated ten times in various field tests 
to insure dependable results. The other was applied in only one concen- 
tration of the commercial material, and also repeated ten times. 


The scientists carrying on these tests caution against confusing 
this study with the use of radioactive isotopes as tracers in the study 
of soils, fertilizers, and the nutrition of plants (see below.) As a re- 
search tool, radioactive isotopes are proving valuable, they say, but 
they admit they have still to find any evidence that radioactive materials : 
stimulate plant growth. 


SCIENTISTS USE RADIOACTIVE ISOTOPE TRACERS TO FOLLOW PHOSPHORUS 
THROUGH PLANT TO HELP DETERMINE ELEMENT'S BEST USE AS FERTILIZER 








The experimental use of radioactive isotope tracers in the study of phos- 
phorus fertilizer shows that these tracers have great possibilities for helping 
the research man make his fertilizer recommendations, according to Dr. W. H. 
Pierre, head of the Agronomy Department, Iowa State College, at Ames. 


Dr. Pierre says that by using radioactive phosphorus, research men can 
trace the fertilizer through the plant. 


"It can be determined whether the plant is getting its plant food from 
fertilizer applied or from reserves already in the soil," he explains. 


Continued on next page 





"Radioactive isotopes are a useful tool to make available more accurate informa- 
tion on the best use of fertilizers, but their use will supplement rather than 
replace yield data." 


Studies Conducted Throughout Country In Cooperation With U.S.D.A. 





Experiments with radioactive phosphorus fertilizers were conducted in coop- 
eration with the Bureau of Plant Industry, Soils, and Agricultural Engineering 
at agricultural experiment stations all over the country during the past year. 
Seven of these were in Iowa. 


Three experiments in Iowa were with corn to determine the best placement 
of phosphorus fertilizer. Dr. Pierre says the phosphorus was placed at different 
depths and on one and both sides of the row. 


"Another Iowa test was with corn to test the effect of phosphorus on differ- 
ent hybrids," he adds. "Three other experiments were with oats and alfalfa seed- 
lings where a comparison was made of the value of different phosphorus fertilizers, 
including some of the newer ones produced by the Tennessee Valley Authority." 


Efficiency of Phosphorus Depends on Kind of Soil 





"In general," Dr. Pierre says, "the efficiency of phosphorus fertilizers 
depends on the kind of soil. Ona near-neutral soil that is not acid, plants 
got a higher percentage of phosphorus from superphosphate than from the newer 
TVA phosphorus fertilizers. However, on two other soils that were slightly 
acid, the newer fertilizers were equally efficient. 


"On depth of fertilizer application, tests show that corn is able to get 
very little phosphorus during the early growing season when the fertilizer is 
applied 4 inch deep or 4 to 5 inches deep. Placement of fertilizer at a depth 
of 2 inches, or about seed level, was best." 


Deeper Placement Later In Season 





The Iowa agronomist says that the corn was able to’ use the fertilizer from 
the deeper placement later in the growing season. He points out that the infor- 
mation gathered on where corn gets its fertilizer during the early growing sea- 
son is significant because that is when corn needs fertilizer most. 


"When it is growing rapidly," he adds, “corn normally uses plant food 
faster than it can obtain it from the reserves in the soil." 


Research Workers at Iowa 





The research work in Iowa was carried out in 1948 by Dr. George Stanford, 
then USDA collaborator in agronomy at Iowa State College in cooperation with Dr. 
G. F. Sprague and Dr. L. B. Nelson, college agronomists. 
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PRELIMINARY TESTS SHOW CHEMICAL TREATMENT WILL 
KEEP DAMP COTTONSEED FROM SPOILING IN STORAGE 
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"Cottonseed tends to deteriorate if stored in a damp condition," ac- 
cording to the U.S. Department of Agriculture. "When the seed is moist, its : 
respiration or natural 'breathing' increases, and heat is given off in the 
process. The resulting high temperature in the storage bins, plus the ef- 
fect of the moisture in the seeds, leads rapidly to formation of free fatty 
acids in the seed oil. To minimize this, stored seed is ordinarily cooled 
and dried periodically by aeration -- that is, by blowing air through spe- 
cial ducts into the bins. But, except in very dry climates, this procedure 
has not proved completely satisfactory. 


"Spoilage of stored cottonseed in some years costs Southern cotton 
farmers and cottonseed-oil millers millions of dollars. Most of this loss 


can be avoided by spraying the seed with chemicals before it goes into 
storage bins." 


Government scientists, after preliminary testing of more than 300 different 


compounds, announce that spraying of cottonseed with suitable chemicals greatly 
reduces spoilage of damp seed in storage. 


Since some phases of the process need further study, the U. S. Department 
of Agriculture research workers who carried out the experiments are not yet ready 
to recommend specific chemicals or methods of treating seed in commercial opera- 
tions. From results so far, however, they say they believe that "checking cot- 
tonseed deterioration or preventing it entirely with chemicals may well be a 
common practice in the near future." 


Chemicals have also been used with success to treat flaxseed and rice and 
should apply to other grains as well, they say. 


Combination of Chemical Treatment and Aeration Is Best Practice 





The Southern Regional Research Laboratory at New Orleans, which conducted 
the tests under actual storage conditions at cottonseed-oil mills, found that 
"chemical treatment alone checks spoilage of cottonseed as effectively as normal 
aeration or forced-draft ventilation, and in some cases it works even better," 
according to a report issued by the U. S. Agricultural Research Administration 
for the Bureau of Agricultural and Industrial Chemistry. But, the report adds, 
the "experiments show that use of both spraying and aeration is the best prac- 
tice. Seed given this combined treatment develops much smaller amounts of free 
fatty acids in storage tests." 


Continued on next page 





The New Orleans scientists are testing some 200 additional chemical com- 
pounds. So far, about 45 compounds, used in low concentrations, have been found 
to raduce the amount of heating in the seeds. They include various acid-alcohol 
combinations, several compounds related to the sulfa drugs, and some simple or- 
ganic salts and acids. 


As one instance, they found that a mixture of propylene glycol dipropion- 
ate and bis(chloromethyl)xylene gave highly satisfactory results. The seeds 
were sprayed with this liquid mixture as they moved by conveyor into the stor- 
age bins. Only 10 pounds of chemical were used for each ton of seed. 


In a laboratory experiment, one lot of seed aerated in the ordinary way 
but not treated with chemicals had more than 16 per cent of free fatty acids in 
the oil after 8 weeks' storage. The oil of chemically treated seed not given 
aeration had a fatty-acids content of slightly more than 7 per cent at the end 
of the test period. But seed that had been sprayed with chemicals and then 
given periodic aeration developed barely 1 per cent of free fatty acids after 
10 weeks in storage. 


"Cost of the anti-spoiling treatment is difficult to estimate at present," 
the Laboratory researchers say, "partly because most of the promising chemicals 
are now being produced only in very small quantities." 


Question of Toxicity of Chemicals Being Carefully Studied 





"Many of the chemicals which have been examined to date, including the 
mixture of propylene glycol dipropionate and bis(chloromethyl)xylene, are rela- 
tively non-toxic," according to Walter M. Scott, director of the New Orleans 
Laboratory. "Others which are known to be toxic can be applied to the seed in 
a manner which will not be injurious to the persons handling them or to the 
seed. Another important question is whether the toxicity which may be carried 
into the products of processing. Feeding experiments carried out to date on 
meals produced from chemically treated seed have shown that the treatment used 
has no adverse effect on their feed value. As new chemicals are tried on a mill 
scale, parallel feeding experiments will be conducted to check the food or feed 
value of the products." 


Large-Scale Production of Chemicals Needed to Reduce Cost 





"The large-scale production required for general adoption of the process 
would substantially reduce chemical costs," they add. "Also, better understand- 
ing of the biological reasons for seed spoilage, plus the possible discovery of 
even more effective chemicals, might well lower costs still further by permit- 
ting use of smaller amounts of chemicals." 


Work on these phases of the problem is continuing at the New Orleans 
Laboratory. 
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U. S. DEPARTMENT OF AGRICULTURE TO STUDY EGG WASHING 





Reduction of egg spoilage and breakage and improved sanitation in 
egg handling are objectives of a project recently announced by the U. S. 
Department of Agriculture. The work is to be carried out by the Nation- 
al Egg Products Association of Chicago, through cooperative agreement 
with the U.S.D.A. Poultry Branch. 

The new project provides for research on better methods and equip- 
ment for washing and sterilizing dirty eggs. Cleaning of eggs is one of 
the major problems of the poultry industry and an important cause of egg 
breakage and loss. Such eggs, whether dirty or washed, are poor storage 
risks because they are subject to formation of rots and molds. 

"The NEPA has the needed facilities and wide contacts with egg hand- 
lers and processors that will be valuable in research, and is paying half 
the cost," according to an announcement in a recent issue of the "Poultry 
Tribune," which adds: 

"Methods now in use are reported to vary widely in efficiency. In- 


cluded in the project is a study of the effectiveness of use of germi- 


cides, either in the washing process or afterward, to minimize danger of 


contamination of the egg meat by bacteria when the shell is broken." 
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USE OF WIRE CORE IN CENTER OF EGG-GATHERING BASKET EXPOSES EGGS 
DIPPED IN SYNTHETIC DETERGENT SOLUTION TO DIRT-REMOVING SPRAY 








Poultrymen using the so-called New Jersey method of washing eggs may be 
interested in an idea developed and used by the Hogsett Poultry Ranch, Pomona, 
Calif., says a recent issue of the "Poultry Tribune." 


This method consists of filling the wire gathering baskets, many of which 
are now covered with neoprene to cushion the eggs against breaking, about two- 
thirds full of dirty eggs. The baskets of dirty eggs are then dipped into water 
at 160 degrees F., and containing a synthetic detergent -- sometimes called soap- 
less soap -- at the rate of a tablespoonful per gallon of water. The eggs are 
dipped for 350 seconds, set aside to drain, and then re-dipped. 


Another Example of Valuable Research Conducted Right on Farm 





A hose with a spray valve is then used to rinse the eggs with water of the 
same temperature. Faced with the fact that this rinse does not always reach the 
eggs in the center of the basket, the Hogsett poultrymen gave this problem con- 
siderable study. They finally worked out a simple solution to the problem. As 
a result of their practical research, the baskets on the Hogsett Ranch now have 
a wire core in the center which makes it possible to spray from both the center 
and outside. 


Dirt Comes Off All Eggs In A Hurry 





A piece of 1x2-inch wire fabric is rolled into a cylinder with a four-inch 
diameter, and placed in the center of the basket. The dirty eggs are placed 
around it. After the dippings into the hot solution of synthetic detergent, the 
spray nozzle is inserted down the cylinder and also directed on the eggs from the 
outside. The dirt comes off of all the eggs in a hurry. 


Poultrymen Warned To Follow Directions 





The magazine article says that "poultrymen interested in washing eggs are 
cautioned to do it strictly according to directions or not at all." 
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